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Experimental 

Crystal data 

[HgCCuHnNiOjSMQoHsNy] 

M r = 883.37 

Monoclinic, C2/c 

a = 18.7483 (8) A 

b = 15.0824 (7) A 

c = 12.1143 (6) A 

/3 = 100.202 (2)° 

Data collection 

Nonius KappaCCD diffractometer 
Absorption correction: multi-scan 
(SORTAV; Blessing, 1995)] 
T min = 0.600, T m;lx = 0.648 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.074 
S = 1.10 
3874 reflections 
231 parameters 
3 restraints 



0.039 



V = 3371.4 (3) A 3 
Z = 4 

Mo Ka radiation 
/x = 4.74 mm 4 
T = 150 K 

0.12 x 0.12 x 0.10 mm 



29910 measured reflections 
3874 independent reflections 
3408 reflections with / > 2cr(7) 
R inl = 0.072 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 1.13 e A~ 3 

Ap mi „ = -0.75 e A~ 3 



The complete molecule of the title complex, 
[Hg(CiiH 11 N 4 02S)2(CioH 8 N 2 )], is generated by crystallo- 
graphic twofold symmetry, with the mercury cation lying on 
the rotation axis. The mercury coordination polyhedron can 
be described as tetrahedral (from the N,N' -bidenate bi- 
pyridine molecule and the sulfonamide N atoms of the 
sulfamerazine anions) or as squashed trigonal-prismatic, if two 
long (> 2.80 A) Hg— N bonds to pyrimidine N atoms are 
included. The dihedral angle between the aromatic rings in the 
anion is 73.3 (2)°. In the crystal, N-H- ■ -(N,0) and N-H ■ -N 
hydrogen bonds link the molecules into a three-dimensional 
network. 

Related literature 

For related structures, see: Garcia-Raso et al. (1997, 2000); 
Saladini et al. (2001); Zamora et al. (1982); Hergold-Brundic et 
al. (1989). For ligand conformations, see: Hossain & Amoroso 
(2007, 2012); Hossain et al. (2007). 




H 2 N NH 2 



Table 1 

Selected bond lengths (A). 



Hgl-Nll 2.214(4) Hgl-N12 2.883 (3) 

Hgl-Nl 2.322 (3) 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


N14-H14A- ■ Oil' 


0.90 (1) 


2.41 (3) 


3.173 (5) 


143 (4) 


N14-H14A- ■ -N13' 


0.90 (1) 


2.42 (3) 


3.125 (6) 


135 (4) 


N14-H14B---011" 


0.90 (1) 


2.13 (1) 


2.997 (5) 


163 (4) 


Symmetry codes: (i) x 


-y + l,z + \, (ii) 


-x + 1, y + 1, 


-z + \. 





Data collection: DENZO (Otwinowski & Minor, 1997) and 
COLLECT (Hooft, 1998); cell refinement: DENZO and COLLECT; 
data reduction: DENZO and COLLECT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL2013 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: WinGX (Farrugia, 2012). 

GMGH is grateful to the Ministry of Science and Tech- 
nology, Bangladesh, for financial support and to School of 
Chemistry, Cardiff University, Wales, for the crystallographic 
services. 



Supporting information for this paper is available from the IUCr 
electronic archives (Reference: HB7201). 
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Bis[4-amino-N-(4-methylpyrimidin-2-yl-/cN 3 )benzenesulfonamidato-/cN](2,2 f -bi- 
pyridine-K- 2 N,N')mercury(l I) 

G. M. Golzar Hossain and A. J. Amoroso 

1 . Comment 

The mercury complexes of some related ligands have been reported (Garcia-Raso et al, 1997; Hossain et al, 2007). In 
the title complex, sulfamerazine behaves as a bidentate anionic ligand and Hg(II) ion is coordinated via sulfonamidic 
N(ll) and pyrimido N(12) atoms, the fifth and sixth coordination sites are occupied by bipyridine molecule. The 
geometry of the complex is trigonal prismatic with the Hg atom lying on a twofold axis as the bpy molecule lies on the 
one part and the two larger sulfamerazine molecules lie on the other part. 

The Hg-N(ll) bond distance of 2.216 (3) A is slightly longer than the values of 2.087 (4) A (Garcia-Raso et al, 1997), 
2.071 (4) A (Garcia-Raso et al, 2000) and 2.14 (2) A (Saladini et al, 2001). The pyrimido nitrogen [N(12)] atom makes 
bond with longer interaction with the distance of 2.881 (3) A. The C(18) — N(14) bond distance of 1.373 (5) A is in good 
agreement with the corresponding bond in free sulfamerazine suggesting the terminal amino group is not coordinated 
with the Hg atoms. The Hg — N(l) bond distance of 2.323 (3) A is longer than the corresponding bond lengths of 
2.140 (3) and 2.124 (3) A (Zamora et al, 1982) and 2.130 A (Hergold-Brundic et al, 1989). 

The bond angles around the S atom correspond to a distorted tetrahedral geometry. The bond distance C(18) — N(14) 
(Terminal amino group) of 1.371 (5) A and the torsion angle C(15)— S(l 1) — N(ll)— C(ll) of 74.4 (4)° are larger than 
those observed in the related structures (Hossain & Amoroso, 2007; Hossain & Amoroso, 2012). The dihedral angle 
between the aromatic rings of the sulfamerazinate anion of 73.27 (13)° is larger than the value of 71.10 (14)° (Hossain & 
Amoroso, 2007) and smaller than the value of 76.60 (8)° (Hossain & Amoroso, 2012) in the sulfadiazinate anion. 

The packing of the complex unit (Fig. 2) is governed by weak (intermolecular N — H—N, and N — H--0) hydrogen 
bonds (Table 2) between the amino (-NH2) group of one complex unit and the sulfonyl oxygen and the pyrimido nitrogen 
atoms of the next units. 

2. Experimental 

The complex was obtained by dissolving (2.723 g, 2 mmol) sulfamerazine in 50 ml of methanol followed by drop-wise 
addition of Hg(CH 3 COO)2-4H 2 0 (1.245 g, 1 mmol) in water with constant stirring on hot plate for 1 h. A white precipitate 
was formed, filtered and washed with methanol and dried in a desiccator over silica gel. The precipitate was dissolved in 
DMF, bipyri dine (0.235 g, 1 mmol) was added to this solution and stirred for 30 minutes. The solution was filtered and 
left for crystallization. A week later, colourless blocks were obtained. 

3. Refinement 

The H atoms were positioned geometrically and refined using a riding model except that for terminal amino group N(14) 
which were located from the difference map and fixed to 0.900 (3) A], with C— H = 0.95-0.98 A and with £/ 1S0 (H) = 1.2 
(1.5 for methyl groups) times U eq (C). 
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Figure 1 

The molecular structure of (I), with 50% probability displacement ellipsoids for non-H atoms. 
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Figure 2 

The packing of (I), viewed down the a-axis, showing one layer of molecules connected by N — H---N and N — H-0 
hydrogen bonds (dashed lines). 

Bis[4-amino-^(4-methylpyrimidin-2-yl-K^^ 



Crystal data 

[Hg(C 1 iH 11 N 4 02S)2(C 1 oH 8 N 2 )] 

M r = 883.37 

Monoclinic, C2/c 

a = 18.7483 (8) A 

5= 15.0824 (7) A 

c= 12.1143 (6) A 

P= 100.202(2)° 

V= 3371.4 (3) A 3 

Z = 4 



F(000) = 1744 

£> x = 1.740 MgrrT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 3874 reflections 

6 = 2.9-27.5° 

/i = 4.74 mnT 1 

T= 150K 

Block, colorless 

0.12 x 0.12 x 0.10 mm 



Data collection 

Nonius KappaCCD 

diffractometer 
Radiation source: fine-focus sealed tube 
m scans 

Absorption correction: multi-scan 

(SORTAV; Blessing, 1995)] 
T mm = 0.600, T msx = 0.648 
29910 measured reflections 

Refinement 

Refinement on F 1 
Least-squares matrix: full 
R[F- > 2o<F 2 )] = 0.039 



3874 independent reflections 
3408 reflections with/> 2a(T) 
R mt = 0.072 

"max A / . J , C/|nin ■ ^ 

h = -24^24 
jt = -19->19 
/ = -15-»15 



w^OF 2 ) = 0.074 

5= 1.10 

3874 reflections 
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23 1 parameters w = ll[a\F 0 2 ) + (0.0108P) 2 + 13.7149P] 
3 restraints where P = (F a 2 + 2F 2 )/3 

Hydrogen site location: mixed (A/<r) max < 0.001 

H atoms treated by a mixture of independent Ap max = 1.13 e A~ 3 

and constrained refinement Ap min = -0.75 e A~ 3 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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-0.1481 


0.1554 


-0.1135 


0.077* 


H21B 


-0.1807 


0.2478 


-0.1641 


0.077* 


H21C 


-0.1811 


0.2241 


-0.0354 


0.077* 


Nl 


-0.0594 (2) 


0.0298 (2) 


0.1713 (3) 


0.0302 (8) 


CI 


-0.0330 (2) 


-0.0493 (3) 


0.2060 (3) 


0.0275 (10) 


C2 


-0.0665 (3) 


-0.1265 (3) 


0.1612 (4) 


0.0381 (12) 


H2 


-0.0474 


-0.1826 


0.1872 


0.046* 


C3 


-0.1274 (3) 


-0.1219(3) 


0.0792 (4) 


0.0435 (13) 


H3 


-0.1510 


-0.1744 


0.0485 


0.052* 


C4 


-0.1535 (3) 


-0.0397 (3) 


0.0424 (4) 


0.0423 (12) 



Acta Cryst. (2014). E70, m127-m128 



sup-4 



supplementary materials 



H4 


-0.1944 




-0.0344 
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0.051* 




C5 
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Atomic displacement parameters (A 2 ) 




T 71 1 
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0.0003 (15) 
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-0.0001 (15) 


N12 
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0.9500 




— V 1 D 


1.378 (6) 


N1 1- 


rrg 1 IN 1 1 


1U /.jU (lo) 


1\T1 1 

IN 1 1 


— i — in i 


1 T5 11/1 Tv 

1Z3.31 (Iz) 


M1 1 ■ 

In 1 1 - 


— rlgl — IN 1 


11/1 01 /1 T\ 

114.81 (13) 


M1 1 

IN 1 1- 


— rig 1 IN 1 


11/1 Q 1 / 1 1\ 

114.61 (1j) 


1\T1 1 ' 

IN 1 1 


T4o1 Nl' 

rlgl IN 1 


lz3.31 (Iz) 


In 1 — 


-ng i — in i 


HA a a / 1 T\ 

70.00 (17) 


1\T1 1 
IN 1 1- 


— ng 1 — IN 1 z 


AO CI /I 1 \ 

98.53 (11) 


1\T1 1 ■ 
IN 1 1 - 


Hgl IN 1Z 


51.11 (11) 


In 1 — 


-rig 1 IN 1 Z 


13 /.z9 (11) 


In 1 — 


T4rr1 1\T19> 
— ng 1 IN 1 Z 


Of f\r /11\ 

85.95 (11) 


1\T1 1 
IN 1 1- 


T4cr1 1\T19 
— rig 1 IN 1 Z 


f 1 11 /11\ 

51.11 (11) 


M1 1 ■ 

In 1 1 - 


T4rr1 XT 19 
— ngl — IN iz 


98.53 (11) 


IN 1 


T4o1 M19 
-rig i — in i z 


or n£ /l n 
83.95 (11) 


In 1 — 


T4rr1 XT19 

— ng i — in i z 


i n /i i\ 

137.29 (11) 


IN IZ ■ 


T-Ttrl XT19 
— rig 1 — IN 1 Z 


11^1 1T /1 /1\ 

132.17 (14) 


\J 1 z. 


e 1 1 ni 1 


116.49 (18) 




°.1 1 xn 1 

— oil IN 1 1 


1 A/1 AC /1 0\ 

104.05 (18) 


m 1 

VJl 1- 


Q 1 1 1ST 1 1 
— o 1 1 — IN 1 1 


111 f\n / 1 o\ 

111.99 (18) 


m 9 


CI 1 fl c 

— o 1 1 — J 


1 AT A 1 /1 0\ 

1U/.41 (lo) 


m 1 


°.1 1 

— o 1 1 \_ 1 D 


1 A /_ *7 f~ / 1 A\ 

106.76 (19) 


1\T1 1 
IN 1 1- 


— O 1 1 \_ 1 D 


1 1 a a 1 / 1 n\ 

110.01 (19) 


P 1 1 


m 1 1 <; 1 1 

— IN 1 1 o 1 1 


123.3 (3) 


Cll- 


-Nil— Hgl 


1111 /I A 

112.3 (3) 


Sll- 


-Nil— Hgl 


^ ^ a /in /i o\ 

lz4.4z (18) 


C12- 


-N12— Cll 


1 1 *7 A /"/I \ 

117.0 (4) 


C12- 


-N12— Hgl 


158.4 (3) 


Cll- 


-N 12— Hgl 


82.8 (2) 


Cll- 


-N13— C14 


1 1 /I C /y1\ 

114.5 (4) 


C18- 


-N14— H14A 


1 1 A /"> \ 

120 (3) 


C18- 


-N14— H14B 


1 1 A /I \ 

120 (3) 


H14A— N14— H14B 


115 (3) 


N13- 


-Cll— N12 


1 o //I \ 

lib. 1 (4) 


N13- 


-Cll— Nil 


121.0 (4) 


N12- 


-Cll— Nil 


112.8(4) 


N12- 


-C12— C13 


121.0(4) 


N12- 


-CI 2— C21 


118.1 (4) 


C13- 


-CI 2— C21 


120.9 (4) 



Nl— C5 1.337 (6) 

CI— C2 1.387 (6) 

CI— CI 1 1.483 (9) 

C2— C3 1.376 (7) 

C2— H2 0.9500 

C3— C4 1.378 (7) 

C3— H3 0.9500 

C4— C5 1.386 (6) 

C4— H4 0.9500 

C5— H5 0.9500 

CI 6— CI 5— C20 119.7(4) 

C16— C15— Sll 119.5(3) 

C20— C15— Sll 120.6(3) 

C15— C16— C17 120.8(4) 

C15— C16— H16 119.6 

C17— C16— H16 119.6 

C16— C17— C18 120.7(4) 

C16— C17— H17 119.7 

C18— C17— H17 119.7 

N14— C18— C17 120.8(4) 

N14— C18— C19 120.9(4) 

C17— C18— C19 118.3(4) 

C20— C19— C18 120.6(4) 

C20— C19— H19 119.7 

C18— C19— H19 119.7 

C19— C20— C15 120.0(4) 

CI 9— C20— H20 120.0 

CI 5— C20— H20 120.0 

C12— C21— H21A 109.5 

C12— C21— H21B 109.5 

H21A— C21— H21B 109.5 

C12— C21— H21C 109.5 

H21A— C21— H21C 109.5 

H21B— C21— H21C 109.5 

CI— Nl— C5 119.8(4) 

CI— Nl— Hgl 118.7(3) 

C5— Nl— Hgl 121.6(3) 

Nl— CI— C2 120.7(4) 

Nl— CI— CP 116.3(2) 

C2— CI— CI 1 122.9 (3) 

C3— C2— CI 120.0 (4) 

C3— C2— H2 120.0 

CI— C2— H2 120.0 

C2— C3— C4 118.8(4) 

C2— C3— H3 120.6 

C4— C3— H3 120.6 

C3— C4— C5 118.6(4) 
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C14— C13— C12 


117.6 (4) 




C3— C4— H4 




120.7 


C14— C13— H13 


121.2 




C5— C4— H4 




120.7 


C12— C13— H13 


121.2 




Nl— C5— C4 




122.0 (4) 


ism n4 rn 






>ji 

IN 1 nj 




1 1 q n 


N13— C14— H14 


118.1 




C4— C5— H5 




119.0 


r 1 ^ r 1 a w\ a 


1 1 8 1 










\vmmptn/ pnHf 1 ' 1 1 1 — v w — 7-1-1 1/ 












hfvrfm&pyi-hnvirl &pnYY\ptY\} (A °) 
















D — H 




D-A 


D—tt-A 


N14— H14^-OH u 




0.90(1) 


2.41 (3) 


3.173 (5) 


143 (4) 


N14 — H14i-N13 a 




0.90(1) 


2.42 (3) 


3.125 (6) 


135 (4) 


N14— HMfiOll'" 




0.90(1) 


2.13 (1) 


2.997 (5) 


163 (4) 



Symmetry codes: (ii) x, -y+1, z+1/2; (iii) -x+\l2,p- 111, -z+1/2. 
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